ABSTRACT: Evaluating public participation geographic information systems (PP GIS) is essential to make improvements and generate standard practices for future projects, but it is probably the most neglected activity of the PP GIS development cycle. This research makes a contribution to the scarce information available about the usefulness of these systems in planning practice. The research examined the use of the PP GIS which was developed during last five years under the sponsorship of the Dutch Ministry of Spatial Planning, Social Housing and Environment, called "The New Map of the Netherlands".
INTRODUCTION
Being the latest member of -in the order of historical appearanceDecision Support Systems (DSS), Spatial Decision Support Systems (SDSS) and Planning Support Systems (PSS), Public Participation Geographic Information Systems 1 (PP GIS) seems to have inherited some of the problem points of the other members: a complex structure which causes low acceptance in practice and an ad hoc approach to development and evaluation which is reflected in repeated mistakes.
There are many definitions of PSS, the newest ones to be found in Klosterman's essay on PSS (Environment and Planning B, 2005) . But, regardless of the definition, the initial goal of all these systems is to help planners bring decisions in a rational way, supported by arguments, based on proper and accurate information and an awareness of consequences these decisions might have. In addition to these goals, PP GIS has an even more ambitious goalto involve citizens in the decision making process.
61
But does this happen? For most citizens the personal benefit of getting involved in planning activities and learning how to use a public participatory GIS application is usually little and the cost of participation is rather high. The cost of participation includes the cost of informing oneself about the form of participation, planned activities and learning how to use a public participatory GIS application. Besides, in most of the cases it is more an academic exercise and the citizens cannot really influence the final planning decisions. In such cases, citizens decide to ignore the possibility of involvement and participation. One of the explanations for this situation is the phenomenon of rational ignorance. According to rational choice theory, ignorance about an issue is said to be rational when the cost of educating oneself about the issue sufficiently to make an informed decision can outweigh any potential benefit one could reasonably expect to gain from that decision, and so it would be irrational to waste time doing so (K r e k, 2005) .
In the last few years, voluminous scientific literature emerged in the field of PP GIS, discussing the technical and social issues of such applications. This research field became quite popular within the GIS science community. However, the practical side of this research shows a different picture. Namely, it is difficult to find good, operational, practical examples of such PP GIS applications (K r e k, 2005).
The biggest problem in this case seems to be how to develop a system that would be as good for professionals as for non-professionals and easy to use so it would be adopted by the broad public.
In the last two decades, with the rapid development of computer technology and Internet, numerous researchers and practitioners accepted the challenge to develop PSS for many different purposes. But once developed, most of the systems were not evaluated, as evaluation is one of the most neglected steps in the PSS development process. There are several reasons for insufficient evaluation of PSS and low dissemination of evaluation results. Some of them apply to PP GIS as well. No standard evaluation methods are available to evaluate PSS and in the case of PP GIS the situation is the same. The question is whether it would be possible to develop such a method because the variety of PP GIS applications does not permit a single methodology to serve all purposes (A l e x a n d e r, 1996). In this situation it is also difficult to compare the results of different evaluation methods even when an evaluation is made. Another problem with evaluation follows from this -it costs not only time to make the evaluation but also time to prepare the methodology for it. In most cases time for evaluation is short and usually there will be little room for a true or quasi-experimental setup, due to the need for a control group (B at e n b u r g and B o n g e r s, 2001). It is clear that this requires time as well as substantial resources, which is another problem. Evaluations are therefore made rather ad hoc, without sufficient attention to sound theoretical grounding that covers the wide range of relevant factors. V o n k et al. (2005) argue that as a result of these difficulties evaluation results are not widely disseminated. Therefore it often happens that the same mistakes are repeated and incorporated in PSS and PP GIS systems. This research is aimed at upgrading the knowledge about the implementation of the PSS and in this case PP GIS in the planning practice. The research examined the use of the PP GIS which was developed in the last five years under the sponsorship of the Dutch Ministry of Spatial Planning, Social Housing and Environment, called "The New Map of the Netherlands".
THE NEW MAP OF THE NETHERLANDS
The interactive map of the "New Map of the Netherlands" is a website with a continuously updated overview of spatial plans that are being produced in the Netherlands. The website was developed with the goal of increasing the transparency of spatial planning in the Netherlands for professionals and citizens alike. The purpose of this research was to explore whether this goal had been achieved. The research showed that although the website has about 1,000 hits per day it is barely used for planning purposes, but rather for general consultations on spatial plans. The offline available GIS files, however, are frequently used in research and policy-making. The results of this research confirm the previously recognized problems associated with the implementation of online public participation GIS in planning practice.
"The New Map of the Netherlands" (DNK) shows plans made by municipalities, water boards, provinces and national government departments. It presents them in such a way that they can be easily compared. As a project it started in 1997, following the initiative of three Dutch associations for planning-professionals: BNSP, NVTL and NIROV. The goal of the project was to collect and draw all spatial plans made for the Netherlands on the same digital map. For that purpose, sponsors were found and a project group was established with the same name as the product. Since 2001 the Dutch Ministry of Spatial Planning, Social Housing and Environment became the main sponsor of the project, by financing the maintenance and updating of the database and the website. The project team of DNK is part of the Netherlands Institute for Spatial Planning and Housing (NIROV).
DNK has had two editions so far. The first one, published in 1997, involved about 2,700 plans for housing, offices, nature and infrastructure and it was presented as an Illustrator drawing. The second edition was published in 2002 and since then it was updated every half a year. It involves about 5,000 plans that are stored in the GIS database and are accompanied with information about the destination, plan maker, contents, time frame, phase in decision making, etc. Thus the actual basis of the second edition of the New Map is GIS, but the map is published and available in three modes -as a printed poster, as a GIS project and as an interactive map on the website of DNK (http://www.kaart.nieuwekaart.nl, Figure 1 ).
The goal of the interactive map is informing and involving citizens in spatial planning issues and thus supporting the democratization of spatial planning. It is unique in the Netherlands for its ability to give an up-to-date overview of spatial plans for the whole country, to be a blotting-pad for design on a regional scale, to make plans comparable because they are all drawn in one scale and with the same legend and finally to give citizens an opportunity to open forums and discuss the issues among themselves. In that respect the interactive map can be categorized as a public participation GIS. This paper presents the results of the research done on the use of the interactive map from the web site in planning practice. The results are based on an examination of the web statistics and two inquiries, one with accidental website visitors and another with actual website users.
This evaluation of the interactive map is only a part of the research done by The Netherlands Institute for Spatial Research (RPB) on the applicability of "The New Map of the Netherlands" (DNK) in the Dutch planning practice. The complete research project was established in order to estimate the value of DNK in all aspects of its use, which are: how the GIS database is used by planners in daily practice and for research, how the data are used by non-planning instances such as educational or commercial offices, and the extent to which the interactive map is used as PP GIS for the democratization of spatial planning. Due to the complexity of the research, this paper presents only the results of the examination of the use of the interactive map of DNK as PP GIS. 
INTERACTIVE MAP AS PP GIS
By its nature the interactive map of DNK belongs to the category of public participation GIS. Such GIS systems have been developed in recent years with the main goal of enabling ordinary people and local communities to understand information that originate from professional GIS applications and in that way make themselves ready for public discussions. The reason behind this is the assumption that public participation increases with the level of access to information (W e i d e m a n n and F e m e r s, 1993).
The case of "The New Map of the Netherlands" partly confirms this opinion. The plans are presented in such a way that users can retrieve them by zip code, place, or the name of the plan. Users can also choose the way how to combine the plans, look for information about the maker of the plan, basic features of the plan and the link to the developer. In addition to this informative part of the website, there is a possibility for users to comment on the plans or start a discussion about some issue in the forum.
Thanks to these features of the interactive map, this PP GIS is technically able to accommodate a relatively high level of participation. Using the terminology of W e i d e m a n n and F e m e r s (1993) (Public Participation Ladder, Figure 2 ), it can be said that the interactive map gives participants the right to know and to object, provides information and possibilities to define their interests and to determine the agenda for discussion. In theory this should be enough to support participation of not only professionals, but also non-professionals, by direct communication and equal ability to access the information.
In order to get a better insight into the real usage of the interactive map, an inquiry was made by analyzing the website statistics, and conducting two interviews -one with the visitors to the website and another with persons who were considered to be potential users of the website. The inquiry took place in the period September-November 2004 and was made by two institutes -RPB and NIROV. 
RESULTS OF THE INQUIRY

Results of the Analyses of Website Statistics
The project group of "The New Map of the Netherlands" used Webalizer as a web statistics counter. Counter statistics showed that there were about 1,100 visitors 2 per day in the period September -November 2004, which is quite a large number. The counter can be used to see how many unique visitors hit the website, whether they come directly or from some other website, whether they go further than the first page, and how long they stay.
The analyses showed that about one-quarter of the visitors came from another, often spatial planning related website. However, the majority of the visitors (74%) found the DNK website via a search engine, typing most often the words "map of the Netherlands", "map Netherlands", "map", "Netherlands map" etc. as search query. Only 0.98% of the visitors came to the website by typing the exact phrase 'de nieuwe kaart van nederland' in the search engine.
Results of the Interview with Visitors of the Interactive Map
As the counter is limited to some general information and it does not show the profile of the visitors, the project group of DNK decided to put a small questionnaire on the website which would pop up for every visitor leaving the website. This interview lasted from 23 September to 15 October and in those 23 days the website had 25,288 visitors. Despite the fact that the questionnaire contained only three questions and could be completed within three minutes, only 645 or 2.55% of the total number of visitors filled up the questionnaire. 
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2 A visit occurs when a remote site makes a request for a page on your server for the first time. As long as the same site keeps making requests within a given timeout period, they will all be considered part of the same Visit. If the site makes a request to your server and the length of time since the last request is greater than the specified timeout period (default is 30 minutes), a new Visit is started and counted, and the sequence repeats. Since only pages will trigger a visit, remotes sites that link to graphic and other non-page URLs will not be counted in the visit totals, reducing the number of false visits. Due to the limitation of the HTTP protocol, log rotations and other factors, this number should not be considered as absolutely accurate, it should rather be considered a pretty close "guess". (http://www.mrunix.net/webalizer/webalizer_help.html)
The goal of the first question of this simple interview was to discover to which category of users each visitor belongs. The results showed that the majority of the visitors are private persons (Table 1) .
The second question was meant to find out whether the visitors of the website also use plans in the interactive map. These visitors were named "users". All the visitors who came to the website only to find any kind of topographic map of the Netherlands were not counted as users. Furthermore, there was a portion of visitors who came to the website without any reason. Those were named 'surfers'. The division of visitors into users and non-users is shown in Table 2 shows that the majority of the visitors were private persons, but only a small portion of them were users of the information on plans that are available in the map. Approximately one-quarter of the visitors originated from the professional community, of which one-third belonged to governmental organizations. Figure 3 shows that approximately one-quarter of the visitors actually used the interactive map to retrieve information on the plans.
The last of the three questions of the project group DNK query was about the satisfaction of the visitors with the result of their search. This question together with other remarks of the respondents led to the conclusion that the interactive map needs some improvements, especially concerning technical functioning, speed, update rate (of the presented information), and graphic presentation of maps. 
Methodology for the RPB Evaluation of the Interactive Map
The purpose of this evaluation conducted by The Netherlands Institute for Spatial Research was to learn the extent to which the interactive map is actually used in planning practice. Therefore, an interview was conducted among the professionals in spatial planning whose names were picked from the address book of the project group DNK. Those persons had either delivered data for the map development or were in some other way related to this project. In addition to those for whom it was certain that they were professionals in spatial planning, all subscribers to the newsletter of the DNK were also asked to participate in the interview. For this group it was not certain how many of them were professionals because anybody who visits the website can sign up for the newsletter and the project gGroup has no evidence about the origin of these persons.
The inquiry consisted of three levels -usability testing, empirical evaluation and assessment of the overall value of the interactive map (Figure 4 ). This approach is based on the method for evaluation of pPublic participation websites developed by T i š m a (2001) which was derived from A d e l m a n (1992) and A d e l m a n and R i e d e l (1997) approaches to the evaluation of knowledge-based systems and decision support systems.
According to this approach, technical properties of the system should be evaluated in the first instance. Secondly, it is important to know how users interact with the system and how they experience it. Thirdly, the way the system responds to the needs of an organization should be evaluated. The fourth level should consider whether this whole set -the system, the user and the organization -fits the needs of the professional community. The first level testing -the technical properties of the web site -was not done because it had already been done by the project group DNK during the development of the website. Therefore the first set of questions started with the relationship between the user and the system. This was evaluated by employing usability testing. Usability addresses the question of how much the users like the system. The criteria used to measure it are a combination of criteria for the usability testing of websites and the usability of computer applications in general. Those are: general ease of use, consistency, attractiveness, control, efficiency and learnability 3 The questions in the inquiry were so formulated as to correspond with these criteria.
The second set of questions was related to the content of the interactive map and it was evaluated by using the empirical evaluation method. Empirical evaluation focuses on a user's performance with (versus without) the system. The reason for the empirical evaluation is that even when a system is technically well built and users like it, it still might not be used. The explanation for that may lie in the inadequacy of the content of the system's knowledge base or the inadequate process of its use. The criteria for empirical evaluation are: process quality, product quality and overall confidence of the system.
The third set of questions was about the general value of the interactive map for the planning of society.
There were in total 34 questions in the questionnaire and the respondents could answer on the scale from 1 (completely disagree) to 5 (completely agree) and add their own comment.
Results of the Poll with the Users of the Interactive Map
A total of 3,713 persons were contacted by e-mail and asked to fill in the questionnaire. Only 61 of them responded which makes 1.64%. Although the response was so low it was decided to continue with the analyses, to at least get some insight in the usefulness of the interactive map. As PP GIS systems are not very often evaluated it was considered that even the modest results of this research could be useful for other researchers and developers of planning support and PP GIS systems. The results presented in this paper should therefore be considered as indicative and not as definitive.
The respondents were analyzed according to age, sex, experience in use of the Internet, profession, frequency and reasons for visiting the interactive map site.
All age categories were equally represented except the one between 50 and 70 years of age, which included a slightly larger number of respondents than the other categories. The largest part of the population were males (77%), mostly experienced Internet users. Most of the respondents originated from government and business (Table 3) Most of the respondents visit the website once a month. The reasons for the visit are to look for plans, check what is planned in their or neighboring municipalities, to be up to date with spatial developments, to control whether the data that they delivered to the project group are properly presented and updated. Some of the respondents come because of their general interest in spatial planning, and some use the data about plans for their own purposes such as to predict the number of potential new pupils in schools or to estimate the potential market for some activities or products.
The majority of the answers which concerned usability testing were neutral but more on the positive than on the negative side with regard to criteria of the general ease of use, consistency, attractiveness, control, and efficiency. With regard to the criterion of learnability, the majority of respondents thought that it was not easy to use the system without some background knowledge about spatial planning and GIS.
The majority of respondents were satisfied with the process of how the map with the plans was coming into existence. They felt positively about the way the plans were categorized, what information about the plans were presented and they thought that the terminology used was familiar to them.
Talking about the product -the map with the plans on it -the respondents were not so satisfied with the visual presentation of the map and they had some doubts about whether the information were up-to-date or not. In general, the users thought that their search gave them a better insight into the spatial developments planned then they would have without using the system.
Respondents were neutral about the general reliability of the interactive map, but as with most other questions, there were more respondents on the positive than on the negative side of the scale. Whatever else this might mean, it also indicated that the respondents were not really acquainted with the possibilities of the interactive map and therefore were not able to give a precise answer.
The third part of the questionnaire contained questions about the value of the interactive map for spatial planning in the Netherlands because one of the main goals of the makers of the interactive map is to support the democratization of spatial planning. There were only four questions at this level of evaluation and the answers were somewhat extreme when compared with the other two levels of the evaluation.
In reply to the question as to whether the interactive map helps in understanding the complexity of the planned spatial transformations of the Netherlands, a significant number of answers was below the average. The next question was whether DNK is a good instrument for the democratization of knowledge about the spatial planning. Here 53% of the respondents were positive, 54% of respondents thought that the interactive map increases the transparency of spatial planning and 45% thought that DNK could help improve coordination between different layers of planning authorities in the Netherlands.
It is interesting to note that although only 45% of the respondents thought that they would come back to this website, still the great majority (about 70%) would like this project to continue and improve.
CONCLUSIONS: THEORY AND REALITY ABOUT THE INTERACTIVE MAP AS PP GIS
The goal of this research was to evaluate the interactive map of "The New Map of the Netherlands" as a public participation GIS. Since the first public presentation of "The New Map of the Netherlands" in 1997, this project received much attention in media and the professional community. In 2002, the interactive map was presented to the general public and launched with no restrictions. The expectations were that it would be broadly used in the planning practice. This research showed that although the website with the interactive map has about 1,000 hits per day, a small portion of visitors use the map for its primary purpose.
Two inquiries were made among the visitors and the users of the website, but both of them had very low response rates. A low response can lead us to two possible conclusions: (1) people do not want to waste time participating in on-line polls, and (2) a low response also means low use of the interactive map as PP GIS.
An explanation for both situations might be that there is an unfortunate combination of technical problems with the interactive map such as user friendliness, accuracy and actuality of data, and its novelty so that it needs time to become admitted into the current system of spatial planning. Although the interactive map is easy to understand by experienced GIS and Internet users, for non-professionals it requires time and effort to learn how to use it and to understand the real gain of using it. The investment in learning time is still much higher than the gains provided by the system, therefore, rational ignorance is quite high in this case. The impact that users of the interactive map can have on planning processes is low and it is never direct. Participants could even-tually initiate some changes very indirectly, by giving comments on presented information or starting discussions about some issues with other visitors of the website.
Our analyses showed that "The Interactive Map of the Netherlands" is technically and contextually not a perfect PP GIS, although it has many useful features in itself. It is not institutionalized and therefore not embedded in the current social and political context, thus its potentials are not being fully exploited. However, as public participation GISs are expected to continue and increase, "The New Map of The Netherlands" has a potential to reach a level where it will provide adequate support to participants so that they can take an active part in actual planning processes.
This research confirmed the previously recognized problems with public participation GIS -technically they are still too complicated for non-professional users and they have a marginal position compared with traditional ways of planning development and approval. The question arises as to whether the democratization of public participation through electronic networks is a utopian idea, wishful thinking in a society which is neither technically nor institutionally ready to accept this novel approach. This issue should be given more attention in further research on PP GIS.
EVALUACIJA GEOGRAFSKOG INFORMACIONOG SISTEMA
ZA JAVNO UÅEŠÃE GRAÐANA U ODLUÅIVAWU O PROSTORNIM PLANOVIMA Aleksandra D. Tišma Holandski institut za istraÿivawe prostora, Viqema Vitzenplajna 6, 2596 BK Hag, Holandija Rezime Geografski inforamcioni sistemi za javno uåešãe u prostornom planirawu (PP GIS) su veoma popularni instrumenti u nauånim krugovima. U praksi prostornog planirawa oni se meðutim veoma malo primewuju. Smatra se da glavni razlozi za ovakvu situaciju leÿe u još uvek komplikovanoj strukturi i sadrÿaju ovih instrumenata. Sa druge strane u ustaqenoj dnevnoj praksi odluåi-vawa o prostornim planovima postoji otpor prema prihvatawu novih instrumenata.
PP GIS åesto nisu ocewivani; u stvari, ocewivawe ovih sistema je jedna od najzanemarenijih aktivnosti u ciklusu wihovog razvoja. Ovde prikazano istraÿivawe daje neke nove informacije o korisnosti PP GIS sistema u planerskoj praksi. Tokom istraÿivawa evaluiran je PP GIS koji se zove "Nova Karta Holandije". "Nova Karta Holandije" je GIS projekat koji sakupqa sve moguãe prostorne planove na teritoriji drÿave, provincija i opština u jednu bazu podataka. Putem Interneta graðani imaju pristup odreðenom delu ove baze podataka. Sistem je finansiralo holandsko Ministrastvo za prostorno planirawe, socijalno stanovawe i ÿivotnu okolinu, a razvijen je u posledwih pet godina.
Evaluacija je pokazala da se PP GIS "Nova Karta Holandije" ne koristi u onoj meri u kojoj bi se moglo oåekivati s obzirom da mu je prilikom prvog publikovawa poklowena paÿwa u mnogim medijima.
Veoma mali broj posetilaca web stranice na kojoj se nalaze podaci o prostornim planovima bio je spreman da odgovori na anketu ovog istraÿivawa. Na osnovu odgovora koji su bili sakupqeni mogu se izvesti samo indikativni, a ne i nauåni zakquåci, a to su: da je sistem još uvek previše komplikovan da bi ga koristili obiåni graðani ali i da graðani nemaju dovoqno motiva da troše svoje vreme na uåewe sistema, jer osim što mogu da se obaveste o planovima, wihova eventualna reakcija na pojedine planove nema direktnog uticaja na donošewe odluka.
